Correlation of Call Data for Calling and Called Parties 
in Wireless Telecommunication Networks 

Background 

This invention generally relates to call detail records from which traffic measurements can be 
derived for a telecommunication network. The invention is more specifically directed to the 
correlation of calling party and called party information in which at least one of the calling 
and called parties are subscribers in a wireless telecommunications network. 

Call detail records as currently implemented by a switch or an adjunct associated with the 
switch can be used to measure traffic patterns. These records consider a call origination and 
a call termination (delivery) as independent events for mobile station (MS) calls, i.e. calls 
involving a wireless subscriber. That is, the call detail record for an originating MS call and 
the corresponding call detail record for the terminating MS of the same call are not 
correlated. Such call detail records can be used to derive some information as to traffic 
conditions and for the usage of a feature by the party associated with the specific call record. 

Many new features have been introduced to subscribers in wireless voice/data systems by 
20 various service providers. Some features may be supported by only a specific service 

provider while other features have been sufficiently standardized and are available from most 
service providers. Although the currently available call detail records permit some traffic and 
feature information to be determined, such records are not able to provide additional 
information that would be helpful to service providers in maintaining and enhancing services 
25 and features offered to wireless subscribers. For example, it would be helpful for a service 
provider to know, during a given time interval, the percentage of calls that are: MS to MS, 
MS to a wireline subscriber, originating and terminating within the service provider's 
network, originating within the service provider's network and terminating outside of it, 
originating outside of the service provider's network and terminating in it. Even for calls 
30 totally within the service provider's network, it would be helpful to know the number of MS 
to MS calls in which both the originating and terminating parties utilized a specific call 
feature in order to determine future services to offer and existing services to enhance. To 
derive such additional information, information about the originating party and terminating 
party of the same call must be correlated. Thus, there exists a need for an improved method 
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for collecting call related data that permits correlation of the data collected for the originating 
party and the terminating party of the same call. 

Summary of the Invention 

5 

It is an object to present invention to provide a solution for this need. 

In accordance with an embodiment of the present invention, call data associated with one call 
is correlated from separate call records associated with the calling and called parties in which 

10 at least one of the parties is a wireless user. Statistical information is gathered based on 

whether one of the parties to the call subscribes to one call feature and the other party to the 
call subscribes to a predetermined call feature. This information is typically utilized by 
telecommunication service providers. As used herein, a call "feature" refers to features 
available for subscription or used by telecommunication users, and includes services to which 

15 users can subscribe. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a telecommunication system suited for incorporating an 
20 embodiment of the present invention. 

Figure 2 is a block diagram of a measurement module as shown in figure 1 . 

Figure 3 is a flow diagram of exemplary steps in accordance with the present invention. 

25 

Detail Description 

Figure 1 illustrates a telecommunication network that supports wireless communications for 
subscribers. A wireless communication link between wireless device 10, such as a cellular 
30 telephone, and a radio access node (RAN) 12 is provided. A mobile switching center (MSG) 
14 is connected to and supports RAN 12, and contains a call detail record (CDR) module 16 
that collects and stores call related data associated with MSG 14. Similarly, a wireless device 
17 is within the wireless coverage area of RAN 18 that is supported by MSG 20 which 
includes GDR module 22. Both MSGs 14 and 20 are coupled to the public switched 
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telephone network (PSTN) 24 and to a home location register (HLR) 26 that contains records 
for registered mobile subscribers. A measurement module 28 is coupled to MSG 14, HLR 
26, and database 32. Similarly, measurement module 30 is connected to MSG 20, HLR 26, 
and database 32. The measurement modules retrieve call related data and correlate data 
5 associated with the calling and terminating parties for a call. The correlated data is stored 
database 32. 

Figure 2 illustrates an exemplary embodiment of measurement module 28. A central 
processing unit (GPU) 40 operates under the control of stored program instructions and is 

10 supported by read-only memory (ROM) 42, random access memory (RAM) 44, and 

nonvolatile memory storage device 46 such as a hard disk. A user input/output (FO) module 
48 permits the GPU 40 to receive inputs from a user such as from a keyboard and/or pointing 
device, and provide outputs to the user such as on the screen of a display. An input/output 
module 50 is coupled to GPU 40 and provides an interface to permit communications 

15 between the GPU and external connected devices including MSG 14, HLR 26, and database 
32. This permits the GPU to transmit queries seeking information stored in the external 
devices, receive messages responding to the queries, and transmit information to the external 
devices. 

20 In the illustrative embodiment the measure modules 28 and 30 implement the correlation of 
calling party data and called party data. In cellular systems in the United States, wireless 
subscribers are commonly charged for airtime regardless of whether the subscriber is the 
called party or calling party. Therefore, separate call detail records will be generated by the 
originating and terminating wireless switches for the respective originating wireless 

25 subscriber and terminating wireless subscriber. The measure modules retrieve and correlate 
call data from call data records for the same call for both the called and calling parties so that 
features and subscribed to services associated with both parties to the call can be correlated. 
The correlated call record data permits the wireless service provider to better manage the 
allocation of infrastructure equipment, determine calling patterns and preferences, and 

30 identify new service and/or feature offerings based on usage statistics mined from the 
correlated call record data. 

Some types of information can be discerned from the correlated call record data that could 
not be discerned from uncorrelated call record data. For example, with correlated call record 
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data a service provider can determine whether wireless users that subscribe to the call waiting 
feature are more likely to call or be called by other subscribers that also subscribe to the call 
waiting feature (or to some other predetermined feature as specified by the service provider). 
A service provider could also use correlated call record data to determine if subscribers that 
5 utilize voicemail features are more likely to make and receive calls from subscribers that also 
utilize voicemail features. Information that is obtained from correlated call record data can 
be used to identify and enhance services found to be most valuable to subscribers, and to 
target a set of identified subscribers with special service/feature offers based on statistical 
usage of correlated services/features. 

10 

Figure 3 is a flow diagram of an exemplary method in accordance with the present invention 
for determining and storing correlated call record data. In step 60 measure module 30 
retrieves call records associated with MSC 20. The call records for calls associated with 
MSC 20 are collected on a call by call basis by CDR 22. The measure module 30 can 
1 5 automatically request and receive the call records collected by CDR 22 on a periodic basis, or 
can await a manual command to retrieve the call records firom CDR 22. The measure module 
then begins the task of correlation of services/features for both parties to each call. In step 62 
measure module 30 processes a first call record and identifies users 10 and 17 as the calling 
and call parties, respectively. 

20 

In this example the service provider is interested in determining the percentage of calls in 
which both the called and calling parties are subscribers of feature X, where feature X can be 
any feature available to users. In step 64 the first call record identifies user 17 (the called 
party) as the user directly supported by MSC 20. In step 66 the user 17 is determined to 

25 subscribe to feature X. This determination can be made by measure module 30 based on 
information about the subscribed to features of user 17 stored in the MSC 20, or if not 
available directly fi*om the MSC 20, this information can be obtained fi:om HLR 26. In step 
68 the measure module 30 transmits a query to HLR 26 to determine whether user 10 (the 
calling party) also subscribes to feature X. This information will not be available from MSC 

30 20 since user 10 is not directly supported by MSC 20. The identity of user 10, i.e. the 

directory telephone number of user 10, as the calling party is known fi:om the first call record. 
The query contains the mobile directory number of user 10, identification of the feature of 
interest for correlation, i.e. feature X, and preferably includes the date and time of the subject 
call 
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In step 70 the measure module 30 receives a reply message from the HLR 26 indicating that 
the information as to whether user 10 was a subscriber to feature X at the time of the call is 
not currently available. This information may not be available from HLR 26 where user 10 is 
5 a visitor to this network and HLR 26 is not user lO's HLR, and where HLR 26 is not the 
supporting home location register for user 10 due to the use of multiple HLRs in the service 
provider's network. Based on the unavailability of the sought information from the HLR, in 
step 72 measure module 30 transmits a query to database 32 to determine whether user 10 
subscribed to feature X at the time of the subject call. In step 74 measure module 30 receives 

10 a reply message from database 32 verifying that user 10 also subscribed to feature X at the 
time of the call. The reply message contains information identifying the query and/or 
associated call record, and data relating to the feature of interest. For example, the mobile 
directory number of user 10 could be included in the reply message to identify the 
corresponding query to which the reply message is addressed. The value of a flag 

1 5 corresponding to the subject feature could be returned in the reply message as data relating to 
the feature of interest. The measure module 30 would contain a predetermined table in which 
the states of features are defined by corresponding flag values. In the illustrative example, it 
was determined by measure module 30 based on the reply message from database 32 that 
user 10 subscribed to feature X at the time of the subject call. In step 76 measure module 30 

20 stores a modified first call record in which both users 10 and 17 are identified as subscribing 
to feature X. The modified call records are preferably stored in database 32 for later 
statistical processing by the measure modules. Alternatively, the measure modules can 
determine the desired statistic on a record by record basis and maintain a running count of the 
total number of records processed versus the number of records scanned that satisfied the 

25 specified correlation. The process terminates at END 78. 

A wireless service provider can obtain information throughout the service provider's network 
by performing correlation processing of call records associated with each mobile switching 
center. In the illustrative network as shown in figure 1, measure module 28 provides similar 
30 call record correlation processing for call records collected by CDR 16 of MSC 14. Thus, if a 
service provider's network consisted only of MSCs 14 and 20, correlation processing by 
measurement modules 28 and 30 would populate database 32 with information about the 
service/feature for which correlation was sought. Of course, correlation can be obtained for a 
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variety of services and features to enable the service provider to obtain statistical information 
useful in enhancing services for subscribers and growing revenues. 

In addition to processing correlated call records, the measure modules can also provided 
5 statistical processing of the correlated call records in order to provide statistical information 
about calls and calling patterns made over the service provider's network. A cumulative 
count can be kept of the number of calls where both parties subscribed to the respective 
scanned for subscription features. This count can be contrasted with either the total number 
of calls or the number of calls wherein only one of the users subscribed to the scanned for 
10 subscription feature. For example, statistical information concerning calls made or received 
by subscribers of the X feature could determine that 65% of calls, in which at least one of the 
users is a subscriber to the X feature, were made between parties that both subscribe to the X 
feature. 

15 Various changes and substitutions can be made to the illustrative embodiment. Depending 
upon the capabilities of existing network elements, the measure modules could be 
incorporated into a single measure module, or could be incorporated into existing network 
elements with sufficient capacity, such as being incorporated into the call data record 
modules of the mobile switching centers. Alternatively the measurement module function 

20 could be incorporated into the home location register node. The correlated call records could 
be stored in other than a separate, independent database if another database in the network 
with sufficient capacity is available. In order to obtain correlation data for services and 
features associated with calls between wireless subscribers and wireline subscribers, the 
measure modules may also transmit queries to and receive reply messages from call data 

25 record nodes in the public switched telephone network associated with switches that support 
the wireline subscribers. These changes and substitutions are merely illustrative of the 
changes and substitutions that those skilled in the art may elect to make. 
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Although an embodiment of the present invention has been described and shown in the 
drawings, the scope of the invention is defined by the claims to follow. 



